Cupressus atlantica Gaussen, an endemic species from Morocco, is used in traditional medicine. The chemical composition of the essential oil isolated by hydrodistillation from the leaves was investigated by capillary gas chromatography and gas chromatography/mass spectrometry, and also evaluated for in vitro antimicrobial activity. Sixty-one components, representing 98.1% of the total, were detected of which fifty-seven were identified. Germacrene D (34.8%), α-pinene (13.6%), δ-cadinene (6.1%), α-phellandrene (5.5%), γ-cadinene (5.0%), β -caryophyllene (4.8%) and α-humulene (4.4%) were the predominant compounds. The oil was characterized by a relatively high amount of oxygenated monoterpenes (66.5%). The oil, screened for antimicrobial activity against both Gram-positive and Gram-negative, showed pronounced activity against all the microbes tested, except Pseudomonas, which showed resistance.
Cupressus atlantica is endemic to Morocco, where it is found in the west of the High Atlas [1] . This cypress species is called 'Imijid' in Berber and 'Cirow Al Atlas' in Arabic (valley of N'Fis valley). The decoction of the cones is used as an antidiuretic and antihaemorrhagic [2] in the region of Marrakech and in the N'Fis valley. The resin is used in the Rabat region as an antitussive against bronchopulmonary diseases and is also used to improve scar formation.
In this study, we investigated the chemical composition and antimicrobial properties of the essential oil of cypress leaves (C. atlantica) collected in the Idni region (Marrakech). The oil was isolated by hydrodistillation and analyzed by capillary GC and GC/MS. The qualitative and quantitative analytical results are presented in Table 1 . Sixty-one components representing 99.0% of the total were detected, of which fifty-seven were identified. The oil contained a complex mixture consisting mainly of mono-and sesquiterpene hydrocarbons and oxygenated mono-and sesquiterpenes. Sesquiterpene hydrocarbons dominated (66.5%), of which the main ones were βcaryophyllene (4.8 %), α-humulene (4.4%), germacrene D (34.8%), γ-cadinene (5.0%), and δ-cadinene (6.1%). The monoterpene hydrocarbons (24.7%) present in fairly good amounts were α-pinene (13.6%) and α-phellandrene (5.5%), while oxygenated sesquiterpenes, diterpenes and oxygenated monoterpenes were only present in small percentages (4.3, 2.6 and 0.3%, respectively). An earlier analysis of the leaf oil of C. atlantica by Barrero et al [3] indicated that sesquiterpenes were the major constituents, but with a higher amount of α-muurolol (15.9%), germacrene D (13.1%), T-muurolol (9.0%) and δ-cadinene (6.0%). Their results are similar to ours.
Antibacterial activity by disc diffusion method:
The antibacterial activity results for the essential oil of C. atlantica are shown in Table 2 . It has been reported previously that an essential oil has bacteriostatic action if the diameter of inhibition is greater than either 12 mm [4, 5] or 15 mm [6] . The antimicrobial activity observed for the essential oil of C. atlantica may be attributed to its major components. It has been reported that α-pinene, one of the major components of this plant, has antibacterial, anti-inflammatory, antiviral, expectorant, sedative, herbicide and insect repellent properties [7] . This suggests that it might be a decisive factor for the observed activity against the microorganisms tested in this study.
The results obtained by using the micro-atmosphere technique based on the activity of the volatile substances are summarized in Table 2 . Note that this method does not confirm the results obtained with the direct contact agar method and the antibioaromatogramme. This is because a given volatile compound present in the essential oil responsible for the inhibition of a microorganism by direct contact do not react in the same way as in the vapor phase [8] . By determining MIQ, we can say that our essential oils affected the growth of all bacteria, until their complete inhibition in the presence of small amounts of essential oils, except in the case of the Pseudomonas strains, which were highly resistant to large quantities (about 800 mL). Moreover, there was a variable efficiency of the essential oils on the remaining bacterial strains, regardless of their 
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Essential oil distillation:
The air-dried leaves (1000 g) were submitted to hydrodistillation for 4 h using a Clevenger-type apparatus, according to the Pharmacopée Européenne [9] , and yielded 0.12% (w/w) of pale yellow oil. The yield was based on the dry weight of the plant sample. The essential oil was collected, dried over anhydrous sodium sulfate and stored at -20°C until used.
Gas chromatography-mass spectrometry (GC-MS) analysis:
Analyses of the volatile constituents were conducted on a Varian 3800 gas chromatograph coupled to a Varian Saturn 2000 MSD mass spectrometer. Samples were analyzed on a fused silica capillary column (BP-5, 30 m x 0.25 mm I.D., film thickness 0.25 m), injector temperature 220°C; transfer line 240°C; the oven temperature was programmed from 60 to 240°C at a rate of 3°C/min; carrier gas helium at 1 mL/min; injected volume 0.1 L (10% solution); split ratio 1:10. EI mass spectra were collected at 70 eV ionization voltages over the mass range m/z 40-450.
Quantitation was carried out using a Varian 3400 gas chromatograph equipped with a flame ionization detector (FID), under the following operation conditions: vector gas : helium, flow rate 1 mL/min; injected volume, 0.1 L (10% solution); split ratio 1:10. Injector and detector temperature 240°C; the oven temperature was programmed from 60 to 240°C at a rate of 3°C/min. Samples were Essential oil and antimicrobial activity of Cupressus atlantica Natural Product Communications Vol. 6 (10) 2011 1521 analyzed on a fused silica capillary column (BP-5, 30 m x 0.25 mm I.D., film thickness 0.25 m).
Component identification:
The identification of the compounds was performed by comparing their retention indices and mass spectra with those found in the literature [10] [11] [12] and supplemented by the data system library of NIST. The relative proportions of the essential oil constituents were expressed as percentages obtained by peak area normalization, all relative response factors being taken as one. [13, 14] .
Pathogenic strains tested:
Technical study of antimicrobial activity: The sensitivity of the microorganisms was tested against the essential oil of C. atlantica from Idni (Morocco). In vitro antibacterial activity of the essential oils was evaluated by 3 techniques using Mueller-Hinton Agar. For all methods, the media were poured into Petri dishes and inoculated with 1 mL of bacterial suspension with a 10 8 CFU/mL final cell concentration [15] .
The antibiotic aromatogramme method (method Vincent):
The method of susceptibility testing by diffusion from discs impregnated with pure essential oil was used, in order to test the antimicrobial activity of the essential oil [16, 17] . Sterile filter paper discs (6 mm in diameter, Whatman) were impregnated with 3 µL of oil and placed on the inoculated Petri dish. Antibiotic discs served as a positive antibacterial control to check the growth of different strains.
Direct contact technique:
A 10% aqueous solution of Tween 80 was added to 1 mL of oil under sterile conditions, and the mixture was strongly agitated to disperse the oil [17, 18] . After inoculation (in the same way as in the earlier technique) and incubation, the minimum inhibitory concentrations (MIC) were recorded. The MIC was defined as the lowest concentration which produced a clearly visible inhibition zone. Blank discs with 15% Tween 80 served as a control, in order to verify that it did not inhibit the growth of the different strains. For Pseudomonas, the quantity of essential oil in the stock solution was increased (1.75 mL of essential oil instead of 1 mL).
The micro-atmosphere technique: This method evaluates the activity of volatile substances [15, 16] . Sterile 9 cm diameter filter paper discs were impregnated with different concentrations of pure essential oil from 50 to 200 µL with a 25 µL as interval (ie 50 µL, 75 µL, 100 µL, 125… 200 µL). For the most sensitive strains the interval is reduced to 5 µL. In parallel, controls were used to check the growth of the different strains. For each method and for the same strain, 5 tests were conducted in order to establish an average for measures of inhibition and to obtain more reliable results.
